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32. Hydraulic and Semi-Hydraulic Fill Bams. Because of the magnitude of some hydraulic fill dams, great publicity has been given to the several slides and construction accidents which have occurred in connection with the construction of several of them. As a result some engineers exhibit a prejudice against that type of construction. As a matter of fact, since 1930 there have been several more or less serious construction accidents in connection with rolled fill earth dams but only one in connection with a hydraulic fill dam. There is no sound reason for such prejudice. All that is necessary is for the engineer to appreciate that the hydraulic nMl dam is an engineering structure and that it should be given the same competent attention in investigation, design, and construction that one would give any other engineering structure.
Hydraulic fill and semi-hydraulic fill dams must fulfill the same criteria of design as earth dams, which are built by depositing material in layers and rolling, but by reason of the methods of construction used, they offer an entirely different construction problem.
The following definitions 6 for hydraulic fill and semi-hydraulic fill dams are generally accepted.
Hydraulic Fill Dam. An earth dam in the construction of which the materials are transported onto the dam by water and distributed to their final position in the dam by water is a hydraulic fill dam.
Semi-Hydraulic Fill Dam. An earth dam in the construction of which the materials are transported onto the Ham and dumped within the section of the dam by some other means than water, but some of this material is moved to its final position in the dam by the action of water is a semi-hydraulic fill dam.
The semi-hydraulic fill method of construction has sometimes been the cheapest and most convenient for use at a given site. There are, however, certain dangers generally inherent in this method of construction which should be appreciated and guarded against if the method is adopted. Dams built by the hydraulic fill method have been comparatively free from slides during or immediately after construction,7 whereas several dams constructed by the semi-hydraulic fill method have had slides during construction.
A fundamental difference in stability during construction thus seems to be indicated. The hydraulic fill method deposits the material from flumes or pipes near the faces of the dam; the larger particles stay there and the finer ones move toward the center, the finest of all going into the central pool and being deposited there. Thus the toe and faces of a dam produced by this method are more pervious, allowing water to drain out from the interior of the dam. Even if most of the drainage from the cores is by vertical crater action, as some engineers maintain, such action takes place not only in the portion of the core underlying the central pool but also in those portions of the core covered by the pervious outer sections of the dam. Hence, whether the main drainage of the corfe is upward, downward, or sidewise, the importance of pervious outer sections is just as great.
6 Tram. Am. Soc. CM Engrs., Vol. 85, 1922, p. 1215.
7 The Alexander Dam (Earth Dam Projects, p. 7) is a notable exception to this statement.